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JERRY SM TH, Admi ni strative Patent Judge.

DECI SI ON ON APPEAL

This is a decision on the appeal under 35 U.S.C. § 134
fromthe examner’s final rejection of clains 1-5, 8, 9, 14-
26, 29 and 30. Cains 6, 7, 10-13, 27 and 28 were indicated
to contain allowable subject matter in the final rejection.

In response to the appeal brief, the exam ner w thdrew the
rejection of clainms 5, 9 and 14-26. Therefore, this appeal is
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now directed to the rejection of clainms 1-4, 8, 29 and 30.
The disclosed invention pertains to a spatial |ight

nodul ator for a display device. More specifically, the

di scl osed invention is directed to a spatial |ight nodul ator

whi ch has a spatially uniforminternedi ate state between a

stable fixed on state and a stable fixed off state.
Representative claim1l is reproduced as foll ows:

1. A spatial light nodulator including a pair of
facing transparent el ectrodes, and a |ight-nodul ating | ayer
and a phot oconductive | ayer provided between said transparent
el ectr odes,

wherein said |ight-nodul ating | ayer has different
optical states depending on an applied charge anount, said
[ ight-nodul ating |ayer having: a first optical state when said
applied charge anbunt is a first threshold charge anount or
nore; a second optical state when said applied charge anount
is a second threshold charge anount of |less; and a spatially
uniforminternedi ate state between said first optical state
and said second optical state depending on said applied charge
anmount .

The exam ner relies on the follow ng references:

Har wood et al. (Harwood) 4,888, 599 Dec. 19, 1989
Hanyu et al. (Hanyu) 4,932, 757 June 12, 1990
Har t mann 4,976, 515 Dec. 11, 1990
Fukushima et al. (Fukushima) 5,130,830 July 14, 1992
Takinoto et al. (Takinoto 1) 5, 364, 668 Nov. 15, 1994
(filed Jan. 03,

1992)

Takinoto et al. (Takinoto 2) EP 0 494 452 July 15, 1992
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Wen Li et al. (Li), “Hydrogenated Anorphous-Silicon

Phot osensor for Optically Addressed Hi gh- Speed Spatial Light
Modul at or,” 1 EEE Transactions on El ectron Devices, Vol. 36,
No. 12, Decenber 1989, pages 2959-2964.

The follow ng rejections are on appeal before us:

1. daiml stands rejected under 35 U.S.C. § 102(b) as
bei ng antici pated by the disclosure of Fukushi ma.

2. Cainms 2 and 3 stand rejected under 35 U.S.C. § 103
as bei ng unpatentabl e over the teachings of Fukushima in view
of Taki noto 2.

3. Caim4 stands rejected under 35 U.S.C. § 103 as
bei ng unpat ent abl e over the teachings of Fukushima in view of
Taki noto 2 and Hanyu.

4. Cains 8 and 29 stand rejected under 35 U S.C. §
103 as bei ng unpat entabl e over the teachings of Takinmoto 1 in
view of Li and Harwood.

5. Caim30 stands rejected under 35 U. S.C. § 103 as
bei ng unpatentabl e over the teachings of Hanyu in view of
Har t mann.

Rat her than repeat the argunents of appellants or the

exam ner, we make reference to the briefs and the answer for
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the respective details thereof.
OPI NI ON

We have carefully considered the subject matter on
appeal, the rejections advanced by the exam ner and the
evi dence of anticipation and obvi ousness relied upon by the
exam ner as support for the rejections. W have, |ikew se,
revi ewed and taken into consideration, in reaching our
deci sion, the appellants’ argunents set forth in the briefs
along with the examner’s rationale in support of the
rejections and argunents in rebuttal set forth in the
exam ner’ s answer.

It is our view, after consideration of the record
before us, that the prior art evidence relied upon by the
exam ner is sufficient to support the rejection of claim1.
We reach the opposite conclusion with respect to clains 2-4,
8, 29 and 30. Accordingly, we affirmin-part.

We consider first the rejection of claim1l under 35
U S.C. 8 102(b) as being anticipated by the disclosure of
Fukushima. Anticipation is established only when a single
prior art reference discloses, expressly or under the
princi ples of inherency, each and every elenent of a clained
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invention as well as disclosing structure which is capabl e of

performng the recited functional limtations. RCA Corp. V.

Applied Digital Data Systens., Inc., 730 F.2d 1440, 1444, 221

USPQ 385, 388 (Fed. Cir.); cert. dismssed, 468 U S. 1228

(1984); WL. CGore and Associates, Inc. v. Garlock, Inc., 721

F.2d 1540, 1554, 220 USPQ 303, 313 (Fed. GCr. 1983), cert.

deni ed, 469 U. S. 851 (1984).

The exam ner has indicated how he reads the invention
of claim1l on the disclosure of Fukushim [answer, page 4].
Appel  ants argue that Fukushi ma does not disclose a spatially
uniforminternmedi ate state. Appellants argue that a spatially
uniforminternediate state requires that the liquid crystal
nol ecul es attain a stable state in which the orientation of
the nol ecules are all the sanme but not the sane as one of the
stable (ON and OFF) states [brief, pages 4-5]. Appellants
note that Fukushima’s internediate state is not a stable state
and therefore is not a spatially uniforminternediate state as
clainmed [id., page 7]. Appellants also argue that the
internedi ate state in Fukushinma is not dependent upon the
applied charge as clained [id., page 9]. The exam ner
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responds that the liquid crystal nolecules of Fukushima are in
a spatially uniforminternedi ate state when the applied charge
is less than a threshold val ue as evidenced by Figures 22(A)-
(D). The exam ner also notes that claim 1 does not require
that the internediate state be stable [answer, page 8]. The
exam ner al so responds that the internediate state in
Fukushima is the result of the product of time multiplied by
the applied voltage which is equal to charge. Appellants
respond that the internediate state in Fukushima is dictated
by the timng of the read Iight and not by the anmount of
applied charge [reply brief, pages 2-3].

After a careful consideration of the record in this
case, we wll sustain the examner’s rejection of claiml. 1In
asserting how the phrase “spatially uniforminternedi ate
state” should be interpreted, appellants argue that the state
nmust be stable and the liquid crystal nolecules in that state
must all be in the same orientation which is different from
the orientation of the nolecules in the ON state and the OFF
state. Although this argunent is consistent with the
di scl osed invention, we agree with the exam ner that during
prosecution clains are to be given the broadest reasonable
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interpretation. W have been unable to find the
interpretation asserted by appellants to be specifically set
forth anywhere in the disclosure. Therefore, the phrase
shoul d be given a conventional interpretation. Thus, we agree
with the exam ner that the phrase does not require that the
internedi ate state be stable as argued by appellants. 1In
fact, none of the states recited in claiml is required to be
stable. Appellants could always anend the claimso that it
clearly requires the argued interpretation.

The liquid crystal nolecules in Fukushi ma have one
uniformorientation in the OFF state [Figure 22(A)] and a
second uniformorientation in the ON state [Figure 22(C)].
When the charge applied in Fukushima is insufficient to hold
the nolecules in the ON state, they return to the OFF state.
Thus, at any point in tinme during the internediate state (that
is a charge insufficient to hold the nolecules in an ON
state), all the nolecules will have a uniformorientation
which is between the orientations of the ON state and the OFF
state as they return to the OFF state. Although the
orientation of the nolecules is constantly changing in
Fukushi ma during the internediate state, this constitutes a
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plurality of spatially uniforminternedi ate states which is
sufficient to neet the claimrecitation of a spatially uniform
i ntermedi ate state.

The fact that Fukushinma controls the timng of the

read signal to read the internediate state at a sel ected
orientation of the nolecules is not relevant to the clained
invention. Caim1l only requires that there exist a spatially
uniforminternedi ate state between the ON and OFF states.
This internedi ate state exists in Fukushi ma whether or not a
read signal is applied. The read signal in Fukushinm sinply
sel ects one of the many spatially uniforminternedi ate states
whi ch exi st in Fukushi ma.

Finally, we agree with the exam ner that the
internedi ate states in Fukushima are determ ned by an applied
charge anmount. The internediate state in Fukushima is a
function of whether the product of the voltage and pul se width
of a control pul se exceeds a threshold value. W agree with
the exam ner that this product results in the states in
Fukushi ma dependi ng on the applied charge anount as cl ai ned.

Since we are not persuaded by any of appellants’

argunents that the examner’'s rejection of claiml is in
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error, we sustain the rejection of claim1l.

We now consider the rejections of the clainms under 35
US C 8 103. Inrejecting clains under 35 US.C. § 103, it
i s incunbent upon the exam ner to establish a factual basis to

support the |l egal conclusion of obviousness. See In re Fine,

837 F.2d 1071, 1073, 5 USPQ@d 1596, 1598 (Fed. G r. 1988).
In so doing, the exam ner is expected to nmake the factual

deternm nations set forth in G ahamv. John Deere Co., 383 U. S.

1, 17, 148 USPQ 459, 467 (1966), and to provide a reason why
one having ordinary skill in the pertinent art would have been
led to nodify the prior art or to conbine prior art references
to arrive at the clainmed invention. Such reason nmust stem
fromsone teaching, suggestion or inplication in the prior art

as a whol e or know edge generally available to one having

ordinary skill in the art. Uniroyal, Inc. v. Rudkin-WIley
Corp., 837 F.2d 1044, 1051, 5 USPQ@2d 1434, 1438 (Fed. Gr.),

cert. denied, 488 U S. 825 (1988); Ashland Ql, Inc. v. Delta

Resins & Refractories, Inc., 776 F.2d 281, 293, 227 USPQ 657

664 (Fed. CGr. 1985), cert. denied, 475 U S. 1017 (1986); ACS

Hosp. Sys.. Inc. v. Montefiore Hosp., 732 F.2d 1572, 1577, 221

USPQ 929, 933 (Fed. Cir. 1984). These show ngs by the
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exam ner are an essential part of conplying with the burden of

presenting a prima facie case of obviousness. Note In re

Cetiker, 977 F.2d 1443, 1445, 24 USPQR2d 1443, 1444 (Fed. G
1992). If that burden is net, the burden then shifts to the

applicant to overcone the prim facie case with argunent

and/ or evidence. Obviousness is then determ ned on the basis
of the evidence as a whole and the rel ative persuasi veness of

the argunents. See 1d.; In re Hedges, 783 F.2d 1038, 1039,

228 USPQ 685, 686 (Fed. Cir. 1986); In re Piasecki, 745 F.2d

1468, 1472, 223 USPQ 785, 788 (Fed. Cir. 1984); and ln re

Ri nehart, 531 F.2d 1048, 1052, 189 USPQ 143, 147 (CCPA 1976).
Only those argunents actually nade by appel |l ants have been
considered in this decision. Argunents which appellants could
have made but chose not to nmake in the brief have not been
consi dered [see 37 CFR
§ 1.192(a)].

We consider first the rejection of clains 2 and 3
based on the teachings of Fukushinma and Takinobto 2. The
exam ner cites Takinoto 2 as teaching a spatial |ight
nmodul at or in which a photoconductive |ayer has a rectification
function [answer, page 5]. Appellants argue that conbining
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Takimoto 2 with Fukushinma is inproper because Takinoto 2 is
concerned with avoiding internediate states [brief, page 10].
The exam ner responds that the rectification function of
Takinoto 2 is only being used to inprove the response tinme and
light sensitivity in the photoconductive |ayer of Fukushi ma

[ answer, page 9]. Appellants respond that conbining Taki nbto
2 with Fukushima would introduce all the polarity problens
that Fukushima is trying to avoid [reply brief, pages 3-4].

We agree with appellants for the reasons di scussed in
the appeal briefs. It is inproper for the exam ner to sel ect
only the rectification function of Takinmoto 2 when the rest of
the reference indicates it would be unsuitable for use with
Fukushima. Therefore, we do not sustain the rejection of
claims 2 and 3. Since claim4 depends fromclaim3, and since
the additional citation of Hanyu does not overcone the
deficiencies in the conbination of Fukushima and Taki noto 2,
we al so do not sustain the examner’s rejection of claim4.

We now consider the rejection of clains 8 and 29 based
on the teachings of Takinoto 1, Li and Harwood. The exam ner
has i ndi cated how he finds obvi ousness [answer, pages 6-7].
Appel l ants argue that Takinoto 1 teaches away froma spatially
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uniforminternedi ate state and Harwood does not use its

f eedback control to maintain a witing light intensity to
output light intensity ratio approxi mately constant as cl ai ned
[brief, pages 12-13]. The exam ner responds that Takinoto 1
still has a spatially uniforminternedi ate state and Harwood
suggests ot her nodifications could be nade to his device

[ answer, pages 10-11]. Appellants respond that nmaintaining
the contrast ratio in Harwood is not the sane and does not
suggest keeping the ratio of witing light intensity to out put
[ight intensity approxi mtely constant as clainmed [reply
brief, pages 4-5].

We agree with appellants for the reasons set forth in
the briefs. Therefore, we do not sustain the examner’s
rejection of clains 8 and 29.

We now consider the rejection of claim30 based on the
teachi ngs of Hanyu and Hartmann. This rejection is set forth
on pages 3-4 of the answer. Appellants argue that Hartmann
does not teach a spatially uniformintermnedi ate state.
Appel l ants al so argue that Hanyu does not teach the specific
advant ages associated with the range of 10% 10! egcm The
exam ner responds that Hartmann teaches a spatially uniform
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internmedi ate state in Figures 2a-2g and Figure 4. The

exam ner al so responds that the range taught by Hanyu incl udes
the range cl ained by appellants. Appellants respond that the
mul ti-domain states of Hartmann are not the sane as a
spatially uniforminternedi ate state.

I n considering Hartnmann, the exam ner notes that when
-6V<V<0V, the liquid crystal display is in a first state
(OFF), whereas when V$6V, the liquid crystal display is in a
second state (ON), while when Vbl<V<0, for exanple, -5V<Vb<O
the liquid crystal display has a spatially uniform
internmedi ate state [answer, pages 11-12]. W do not agree
with this interpretation of the examner. The liquid crystal
di splay of Hartmann has a first stable state (ON) when V,$6V
and a second stable state (OFF) when V,<O0V [note Figure 4b].
The internmediate state identified by the exam ner appears to
us to sinply be part of the range of conditions when the
liquid crystal display is in the OFF state. Thus, the
conditions identified by the exam ner do not result in a
spatially uniforminternedi ate state as cl ai ned, but rather,
result in one of the bistable states.

Since Hartmann does not teach a liquid crystal |ayer
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whi ch exhibits a spatially uniforminternedi ate state between
bi stabl e states, we do not sustain the exam ner’s rejection of
claim 30, and a discussion of Hanyu is unnecessary. W do
note for the record, however, that the range of 10° 10 eqcm
di scl osed by Hanyu is not a msprint [note that the range is
repeated in claimb5].

In summary, we have sustained the exam ner’s rejection
of claim1, but we have not sustained the exam ner’s
rejections of clains 2-4, 8, 29 and 30. Therefore, the
deci sion of the exam ner rejecting clainms 1-4, 8, 29 and 30 is
affirmed-in-part.

No tinme period for taking any subsequent action in
connection with this appeal may be extended under 37 CFR
§ 1.136(a).

AFFI RVED- | N- PART

JERRY SM TH
Adm ni strative Patent Judge

N N N N N
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ANI TA PELLMAN GROSS
Adm ni strative Patent Judge

STUART S. LEVY
Adm ni strative Patent Judge
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